Universite : T.C. istanbul Kiiltiir Universitesi

Enstitiisii : Lisansiistii Egitim Enstitiisii

Anabilim Dah : Bilgisayar Miihendisligi

Program : Bilgisayar Miihendisligi

Tez Damismani : Prof. Dr. Ozgiir Koray SAHINGOZ

Tez Tiirii ve Tarihi X Yiiksek Lisans — Subat 2021
OZET

AKILLI SEHIRLERDE COP TOPLAMA SISTEMININ GENETIiK
ALGORITMA iLE ENIYILEMESI

Sehirlerdeki demografik biliylime hizi, niifus yogunlugunda ve buna bagh
olarak giinliik atik miktarlarinda biiyiik bir artigsa sebep olmustur. Bu artig tiim diinyada
yonetilmesi gereken en Onemli konulardan biri haline gelmistir ¢iinkli diizgiin
yonetilmeyen atik toplama sistemleri ¢cevreye/dogaya ciddi zararlar vermektedir. Bu
nedenle, problem tamamen ortadan kaldirilamasa bile, bu problemi miimkiin olan en

Iyi seviyede yonetebilen sistemlerin gelistirilmesine ihtiya¢ duyulmaktadir.

Bu problemin yonetimi son yillarda tiim diinyada hiikiimetlerin odak noktas1
olan, global adi ile “Smart City” olarak adlandirin Akilli Sehir kurma projelerine konu
olmustur. Akilli Sehir projelerinde kati atiklarin toplanmasi sensorler, aglar, yazilimlar
ve diger akilli sehir sistemlerine konu teknolojik gelismeler 1s1ginda “Atik Toplama

Rota Optimizasyonu” problemi olarak tanimlanip ¢6ziilmeye ¢alisiimaktadir.

Atik Toplama Rotast Optimizasyonu problemi, atik konteynirlarinin
dolulugunun tespit edilerek toplama araglarinin gereksiz dolagimini engelleyerek arag
dolasiminda olusan trafigi azaltmak, yakit tasarrufu saglayarak gider azaltmak ve
dogaya daha az zararli gaz salimimi yapmayi saglayabilme problemi olarak

tanimlanmaktadir.

Bu ¢alismada, atik konteynirlarinin doluluklarinin tespit edilerek toplama
listesine alinmasi ve bu listedeki ¢oplerin en kisa yoldan toplanmasi amaglanmastir.

Onerilen sistemde, atik konteynirlarinin doluluklarinin tespiti, tabanlarina yerlestirilen
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ve konteynir i¢indeki atiklarin agirligin1 dlgemeye yarayan sensorlerle yapilmaktadir.
Sensorlerden gelen veriye gore doluluk oraninin toplanmak igin yeterli olduguna karar
verilen konteynirlar toplama listesine dahil edilmektedir. Sonrasinda ise listede
bulunan konteynirlarin konumlarma gore Genetik Algoritmalar ile mesafe

hesaplamalari yapilarak toplama aracinin rotasi belirlenmektedir.

Anahtar Kelimeler: Atik Toplama, Akilli Sehir, Dinamik Rota Optimizasyonu
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ABSTRACT

OPTIMIZATION OF GARBAGE COLLECTION SYSTEM IN SMART
CITIES WITH GENETIC ALGORITHM

The demographic growth rate in the cities has led to a large increase in
population density and consequently daily waste amounts. This increase has become
one of the most important issues to be managed all over the world because improperly
managed waste collection systems cause serious damage to the environment / nature.
Therefore, even if the problem cannot be completely eliminated, there is a need to

develop systems that can manage this problem at the best possible level.

The management of this problem has been the subject of Smart City building
projects, called "Smart City" with its global name, which is the focal point of
goverments all over the world. The collection of solid wastes in Smart City projects is
defined and tried to be solved as a "Waste Collection Route Optimization” problem in
the light of technological developments in sensors, networks, software and other smart

city systems.

Waste Collection Route Optimization problem, by determining the fullness of
waste containers and preventing unnecessary circulation of collection vehicles, it is
defined as the problem of reducing the traffic in vehicle circulation, reducing expenses

by saving fuel and ensuring less harmful gas emission to the environment.

In this study, it is aimed to determine the fullness of waste containers, to put
them in the collection list and to collect the garbage in this list in the shortest way. In

the proposed system, the determination of the fullness of the waste containers ismade
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with sensors placed on their bottom and used to measure the weight of the waste in the
container. According to the data from the sensors, the containers that are determined
to be sufficient to collect are included in the collection list. Afterwards, distance
calculations are made with Genetic Algorithms according to the locations of the

containers in the list, and the route of the collection vehicle is determined.
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